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1 0. mttt^^^JUz-D^XO^— v>(Dt+^£ffi£3&^yjELfc&l~. 
f A, 

orsommiz^x, ffitmft^-v>&mvmLmm-?z>tz#>(D^®.&faz.z> 

1 2. HfrtB^A' >*;U_t£. HfilBilHi«i^bHUlB^m^llcS*7U-A^^^fi*j 

v>^^yiiLi+*-r^fctoa)HtrfB#s^ « =fe Ai&sifli * *tf= ^ u-Aif® 
#a>:7 u— A^op^cDFiiiilicfci^TfjlBv— ^>^i+g:-r^) fettle. HtfiBftt* 

1 3. ?*is*)\,<DT—$m i ) mx&. m? j r>*Mzm&-?z>mm$s << xtt 
icfto-ciBirr&fcttiz. mmmmtwis&&mmoffii5\z%'\ s.um2<D^^ 



(4) 



*#§2 002-504283 



IB ^ -v > * ;k£>r*t </ «f x^7 — s; > £ it ^-r h tz tb <r> t % 
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'J U*;x*<Z>tt£«;U $t>ic. HuIBiil<i^f>HUlB^11^lz. IfitBUvX^CD 

ssacDifH^. mtmmmfr^\£m£T-$&&m?&tzfr\z&m+^£fr£7rs 
?7^<?zmm?z>tz#><D^®iZffiz.z>. m-xmi sa^s+^yT^navx^- 

2 0. 5tft^bSm^l^fI^<OU-hT?T r -^^ill<i-r'5)^:«)lC. *g&<D^* 
•J ^T<i>;S;£TffcoT. 

S £ *lfcit-5§-*t S 4 Xitlzft-oX . =r— * &m y ^ T £> X ^ ^ ? <t „ 

B . flj SB5 1 V ^KDSStT ^ ^ X^ - v > y M L I+lf-f £ X ^ *;/ <!: . 

c . mibi* *t y^x^-v>^fjiB^^> HtjiBm^-^ y -< xj± t m y ii l 
m§^^^>i±t, HuiB^^^^^i^HtraB^-^^sfijy ^r-r^i^iz^ffl-r-sfc^ 

2 1. frifi^^^^^oBtfiBistTy <<x^-v>tmazmmtis -iXittzm** 

^1±-i)HijaBX^^^\ ttff^^frlSfTy -rXv-v>^HtJlB^^>^;U(Dil 

*«**t* <t c zofa^ztitzm^tt; 4 Xit&±j$.? & z t if &m 2 

0 (OXfe o 
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22. mufris^juDUfr; jx^-vy&mvmLtmTr&m^Tvzftf 

A . &5 1 * >*;UiHt £ BfHB**D0)fi-^^^ -f Xtbl-fto T suffix -V >* JUI= 
fij y ST RTIIBfc^— *ft£ * £&r^#ffiM<D^— * «£<BSa>B8*refc£ttfT 

B. HuIB^^>^;K7><I^-My ^XJtA<. huIB^tV — v>I^J:oTft£!i$ti^ 
<t ZOmtZT V ^^^u^feitWHg^T 1 -^ Si: . Himi^^. LfcPlIBIi^y -f 
Xltl^ormB^^^^^J^^aillW^^^-^Mt^^^K^lc^oT. b5 

If^2 0CD^>i 0 
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2 4. f^>^jKDf- Sffijy mst£. m^ j r>*M~m&-?z>mm$s <<xit 
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zm%L<Df$.ft\~ftmL. ^tx^etuo vroftno i oizsjy at, * 

it? & z. t f # ss^(7>it«fi £ & t <*> t & - 1 &x t z> kTizte-ox 
fii-r*^M^r-\'yTii«vx j fA-ei*, h7P^-va>f-^B[j] u= 

1~ J)ld\ J®<D4-^'J T^&^-hlc^F^fc^H'&Cilc/dr^'tS^ 



rj±7K(water pouring)j t LT*Q £>*l&}£;£#\ 1968^lzGal lager (Tinfo 
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rmation Theory and Reliable Communication] , 389M) l:«tot> &tz % 1965^ 
icWozencraft ( TPrinciples of Communication Engineer ingj , 285-357 M.) I- 

5:iA<tf5. Ji;£i&l&gffil!l£J£$£U fijffl^FiS&ft^x*^- (f*(wate 
r)j) ^^(DSfcffi^lc rj±A(pour)j LT, J:y#<(Di^-^ 

-r xtt^^-r ^ >^;u(7>aj^ic^iB-r-&<*: a izr*. earn***** 

Tl^ 0 Hughes-Hartogs(z«fe**ai#llF*4.731.816-^lztt % t*-vhP-f-f> 

Chow<fe|zJ;i,^ll^f^5,479 > 477^lCli % *JU— 3^ h £«*lz-t &/>\ * 
ttfpTtefctfy hP-^r-f >^SCA<BB**tLr^«o Hughes-Hartogslzj:^^ 
^'J7 (-Jtlci try hT*lifc<T) ;*^-r-i)o ChowffelzJctUi*. ^tro+t 'J 

y % Hughes-Hartogs(DT;UP U XAI^efc oT*#£ ft l^4§(Dt:-;/ hP-f-f 



P— >7t— :7;u£ttfliLfc(t;h.l;ffce>fcl*. tf^y hP-^r-r >^*7;Up 'J 
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^T-zffrtf&mmt&mmmz&mztix. izmmt&mmomTjtf. met? 
frommtisj xit^tmm^izmtLtzm^it. h7P^-va>f- 

£MSJf/^M L x . £5^ >*M$14ic jc y jgtj] i;B^ * i* & - £ tfi 
'jfrmttzzo. try hTQ-y— va >^-^u*WbLfci§£li. $)t L i x 

-Sli^^fcy. e'yhn-fO^i'JXA^ Hughes-Hartogslcj: 

j£ilrac£«^firi<2i£m^ t*7 K7P 

M ^ B# PbI £ « "T d <!: I * M £ L < U I* d i: -C 6 o 

i -3(om&3ii*s %\mt<r>mz\iv hp— isV^r—zf^miz^mLti^ 

o&ffl £ l^#Hb-e £ £ z t tm £ L i*. 



(10) 



!ftg2 002-504283 



& - <!: P}#Ht £ 3 o 
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j _t£i£frr «^tA<-e#*e-v h&cj (rp-g-^Xj) £Mfe-?ho zz 
£ tifciHg*** / -f XltSNRa [c j] izflfc i X -V >*;U± £fei3t^f 



li. I'J5£ * titzmmti J 4 XibSNR j \z £ y BJ AM:: $ *t£ «fc 5 fc*#3£a>iHI£rtt 
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± &c 3 if ^ KDftftl*. 

-ca&y, cztf\ =&cjii. mizttitzm^; jxttsmjfrh&izztiZo 
it. Li^Bmtem-e&z. tsiixi (oam) vxfA<Df+> 

*;Ug?§I+g:iz|lf|-r£ TDigital Communi cat ions j (G. Proakis) <D278HJ*L|8|£# 

3S«EJIM*T?f*, ^— v>Ml*. M= (10/J) * (N max -N) tLT;^$ 
ti&o CI(Di§^ te3i^nt=P«-^>i4y 'TXhkli, SNRa[ Cj ]=SNR[cj]+MIZcfc 

^*)\,<»mm$; < xjtsNRj -zitu < x s << Xit.sNRr.cj] z&^-t £ 

cj=i... 15) ld\ -fiBttlc s ^*>*;md|5H (fliJjLU):. j =1... 2 

5 6) <fcy/Jx$l^ib 

t5*>. N max > *NK fro. m^O>^(D$lT^A^fc$ti.T^^LN < !:^^-r^ 

ML ^iS^-T -i>c tfy hTP-y-va >t— yjlstfmiWZtiZ^tlzUZx— 

il\ N«k y /J^l^frlCcfcoT, IIO^l (MH = 0, M L = (1 0/J) *[ 
Nmax-N]) *2©!R«g (ML = 0. MH= (10/J) *[N max -N]) 
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MH + ML) /2lz|£5££*u M£;Kfc8Mi-*§-M/'f XttSNRa[cj]. t*^K7 
t+3f£ftf_^S*^M(DSM£ils**:i§^ -*U*>%. N max >N0>ii£-ii. 

^f^iii5^-v>PM£-?-v>Miztij)ik -f ML=Mizis^-r-& 0 

ttlt£ftfc§&a^M(DSS.fcy Vh£lvl§£, ffc;b*>. N max <NC7>i§£li 
-So mil*. N max =N^]3£ ^[zjgzSo C*iUJ\ a*Lt^»**-c 

35 21*, ^I^tt (N max -N) ^fltft-r^ii^l-e-^o m3li. RffM(D|5|- 

Ltzttfmtenmmmizvt-oTmtetstitzi vx^a-ci*. g*i eao^yjiL 
-c+^-e 6 c t tfftfr o tz . 

HI 1 lis tiv hTO^r- va ^U^TF-TADSLiiflvX^A 

o 
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gnicfcur. $mm^-^nuAm^-zf (adsd intizteffl-f ^annti o 

oi22^Lti^, x-^uii. iiUfflia)^— 3?;uzi>hP— =?24<Dmm 

«»©?-*:/*;uf f2> ••■ f ji=»K**t*o 
-rxiticfcit^Rff^oe^ higy^ (i7-$) T?wsg(D^-v>*ju±* 

. hc-t— ***** *<TT:&mz4xT. mm^om^mm^mizLxi^. 
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0t 2 2ICIB1S$H^>o fJ^-^-V >^JU2 6 ^^Lt 

SHg«(~2iyfl£*u f 5 1 — 2Si;i 4 £ LT ^ftsEtt^tii) 

i£««10T?ld\ n— ■JfrVW&Z.O.-y h2 8#\ 2 1<T>=f— Z? )\,<nU (1 

2. 20 ; 1 4. 22) (D 5 *> £*i£ffi3t<7>iai«;Rtf g«i-teffl-r 

<7)it^lcl£ x ^f— ■?H>VMWL7L=l=.«j h 2 8I4, ii^. ^fctDteiilfflCDfrfcfc^— 
^UcHffly«7L*Ztlc«:*o fit, ^—Z?)l,y}Vfex_n--v Hi. ffii<z>|§^ 

y »?L*<fTt34xfc ci^t^ ^ ^€«««i=jai«-r *<> - y **i±. 
y . ^etikii^cD & sss y &*>f-B* * -r?*aw=-r « c 1 1 -e # * „ 

H2lc % X— /<— 7U-A3 O^^-Tc A3 2 tfc®L<DT 

s«*i=si«-r*A<. z my a r 

©»y ©7 Alt. ffiM<D?—$ &mm-?Z>tz#><DT—$ 7 U— A^5»fl|fiR$ 
H-So **WO)»a<i:StJS«*-CI*, 16.945 y»®^— /<— 7 U— AI*|BII=*3 
l*T» ■t*i-€ f *L*<245. 5T-f * n#<DB*|HIJWIII!-efc$, 1 o<D1MW7 U-Ai: 6 
8 1 L>— AA«fc& 0 

H3I=* M**y7Mfisi2&£5M-^:7 1 OO^f. ^771 00CD7K 

¥1*1 o 2i*jiafctt£aL"cfcy. mi o 2©:sfls(::6]j&*?:&ipj(cjg»»j&< 



«<jspy, 1*1 o 2a>^iBsi=iRi^a^iRii=Ha**<s< fc*. ^?i 001*. 
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tot, zmirWTmmz&^x&mzti&Bev hiai*, ^^'J7a< 
mmummmmx\t. #+t'j7it m^mm^m (qam> £«jhl-ci**£ 

» 3 ©fill*, A2<hP1<D*fi<^:b1*l~*tJEU fit, ^©filli. A2£:P2(D*§<?* 
iiiis rs¥(conGts! !ation)j tm$*ih» ftmo^WTlz&^XfcvkZti? 

tfx$z>mx<D\fv hSJtiis illt^v>*;ua>{i-s§-*t/'rxj£ (snr) ©fflgfc-r- 
fey. £fc. BrMoevh^y* cber) ©warefe*. beri*. fsiH^Hf-^t* 
? h*afcya>i t*^ h&A/simy (x^-) ^©^^'j? 

i£*.&<tk t*-v hpy<Dpr^14A<iS*<5>o BERIi. X*<*# < <titJD 



\zm Lr-^ffi)iJiT(0BER^+>-7K- h?&zttf^mum.'^(Dsmz7jk-rT-y)i> 
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zmm-f&zttf-QZ&o Mz.it. jsTfo>t— ^uxm*. mmm$s -<xj±snr[ 
Cj ]ii, BER(D^^fin o-7 cr^*»> si o^e-v hai«afcy i if? hroi 

<DSNR£^ 0 «MMXA<*#< ^t, ^^«/hC7>SNRt^fcliAn^--l> < !:LN5 

f*-*>fXc (tf-yh) SNR^tt 

2 1 4 d B 

3 1 9 d B 

4 2 1 d B 

5 2 4 d B 

0(DSlt$4l 1 2*>*SNR£«-f „ ^77 11 O (DTK^FIA 1 1 4(i, El 3 0)^:7 
1 0 0(7)7K¥i!l1 O 2lcMLT^Lf=CD < !:|5]«lcJ^^|$^S-r o 
ffl*|ii6l3\ f ic f j®IB®jHa»{=OLATSHRi:.JBsS*a>Wfft*-r. - 

ffilll 1 61*. #J*_(i\ f m lzfclt6SNRfr\ f n l-fclf 

^sNRcfcy t'hS <^^>cfc5i^. j^&taiziECTSNRA^bT&ct^L-ci^ 

e ±sB(D J r— ^Ul=**ll*. Rff^CDBERlc^LT. *-V 'J TJ§;&& f m K£ oTD 1 

05(7)^77 1 2 01*. ffl^l 2 2^^fflLTSNR^J^jK|jl(D^«Wci:M^^ 
^-rtCD-efci)c ^771 2 0li. m4<D<?3?-\ 1 Ol^ittLTl^&o ^ 7 
1 2 0(7)SE$4l*SNR£SLTfcy . 1 0-7(DBERlZ-OlNTa>?*+M Xlzft-f 
/hO)SNR^^^L^±IB ; r-^;K7)SNRfii^ato«^$tLT 



t^i>o ^7?12 0li, 2 t*7 h(Di¥"9"-< X^-9-7K — &tztiblZ. 1 4 d BCDSN 

Rtf&s-e&y* 3 % 4. si;5 ha>i¥-9--rx^-9-7tx°- h-r-s^^i^ i 9. 

2 1. &tf2 4 d B<DSWtf*tl?*l>&WX*&&Z £ ^Lt^-S„ CtUcX^J 
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Zi:^Lt^§o fc-tffcb. f 1<!: f a F^(^tt^ 1 2 2 (7)-f ^T(7)£fl#li, 21 

dB (4 t*-v h^sM^x^-y-TK- h-r^fctoic^^*/jN(DSNR) cty^^i^ 

^ 24 dB (5 My h(C*r-r^ft/h(7)SNR) <fc L J li'h £ b "C & £ 0 f 1 ^ f 

g|5lZfclNTs f a t f bl^ffi^l 2 2<7)g|J^li2 4 d B J; y*£lN 0 fifeoT 
. f a«t f b^<A*-^'J7Ji&&li. <tt 5 L*«;/ hOft^ifl^X^TK- 

h-r'&ct^-e^&o l^lfil^ f b<t f c^^^FA' 'JT^^tJtli. 4t:-vh©i^ 

X£+f-7K- hi, f f eTatoZ-WTmtii.mZ. 2t*7 h(Dl^|f^X^ 
^-hU f e t f jP ( S1<75*A''J7Ji&18ll*. 3 e-y h(D*^l¥-9-^X^-9-7^- h 

T<&„ 

£jFLTU&o fc-tf&b. gl5lC^-T f TlZfclt^SNRIi, */hSNR5fr 2 1 dB 

( f aKfcl-7-<5SNR7b<2 4 d B^COT?) ffi % 3 e«y hf£(feSaft» f 
a<D**U7£#-^b-f ZCDti^l*, f a lZ&l+Z>^- v 

f afclf-aSHI^-Vl/^l/ttSNR (2 

4 d b) f a i^fcL^3 hron-t^x^-**- h-^-^fctoic^K&s 

NR (1 9dB) ^(DllT-fe^o 4£oT. Ji;&& f aKfclt*"* — v>li 5 d Bt? 
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2 5 1 * >*;KD£SJr-V M7flMW«, 11 ©^'JTIwOl^TliS If y h<D, 

Lt5t*7 h£iiHIU I2fl)^ 'J7tttfflLt 1 h£3ns-r*^£-c* 
2<D* J r*)Tlz*i-?Z>^—VZs\*ttmtfy*.£l^ % 1 'J Tic «*: otfiil$ 

3 0©t*7 h^2 0(DJr-V 'J TO^-^^Hlcfijy ^T-SCt-efc^do 

y*i**ii>-r*. 



g|6(D^P— ^-V— h 1 5 0li. £S*-^ 'J Ti^A-'J 7 MIC If? h £SJ 
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It. 7-v>£D±iMH t "7— vXDTPEML. JzM.* ^ k *>^£*l 

icii^, ^Z-C\ v— v>M*)^ MH£ML£¥t91~£C<!:(z£oTI+g:£;h,<g> 

o 

X-x^l 5 4 0>3fcl;J:*T-?^1 5 6 izii^K f Zt, f!*(Di*+J->r XRSNR[c 
]|C^LT^-^;UA<ft^-r^)^^SNRA<f+S:^+L^o RSNR[c]l± s V-v>M 

hu **-t*t— ^iu-c*y » «tox. ffi?s^tLfcim-§->E*y-rxi±sNRa[cj] = 

SNR[cj]+Mfr«b1»J&£;h.&o 5 6<D'&\t*T 'V ^1 5 8 d 

ZT% t:y h^-^;UB[j]#t+$t£;H£o B[j](i. RSNR[c]lziEt«£*L<&fii# 
4-7LP>*Lf=»*lc, #++'J7fi, ... f y MIT £C try h(Z> 

i^<Df-^fc§o S*&CDt:«y Mi. gl5lcMLT-h^Lfc<7)i:l^«l- 

B[j]i*» t+a^tLfcv-v>^*p^fc^i¥-^-rxiz>>fLr^$n^S/h<7)SNR 

X^y^l 60©WI^f'^1 6 2 ditto X-r-V^I 62-CI*. N ma 

z ^c^m*^ y 7M©+t y tub© e hty y mx&m-? 0 



^!Xf7^1 6 2-eN max ^NlCS|L< <C^t*lJ^**Lf=*^I*» MSI*. 

6 2^b^f7^1 6 4IZ^-ri>„ N^N max <fcy/jN£l^ 
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6 4^b^f^1 6 6l:^U, "7 — vXOTPBM LA^MIC^ 

x -r ? 2" i 5 4 \z t$ it •§> <fco>ii# y M l -e tt-* £ ft 3 -7 - v > m (Dfii^iiAn-r >i> z 

H7b<Mlc^L<IS^^*T-^o dftfe^oT* MH<Bttjb<&*fl<]l;:3*'>U H£ot 

frKfcpi*. xf 7^1 6 6 8£>l^-fftfrfr£>X J ry 3*1 7 o 

\ZM . tZX*. B.*L±'5>* ktfitJlPSft&o X-r'y^l 7 o0>;;fcli^&2x J r 
*;/:71 7 2 cm*, sm^^^^i^^-r^i^^iBg^ 

S^fitK max J:y/jN$^^if5^^lJ^^tL^o R'&-h^^$ kl±, X^ry^l 
6 2Czfclf<i>*§73H* (-r^f^*>. N max =N) *<3Sfc£ft£l*it£-Ct,. RfT^ 

»a<CH«lll«|-Ctt. K max l*1 
MX^y^l 7 2Tk;!)<K niax J;y/h$<^^ < »:^J^$tifcJi^lcl±. fllifc] 

i*, Xf^i7 2^b7f7^i7 4i:igy, ill:, ^urot'-y h a< 

nmzti&tK ^fci±e-> h^— ^uB[j]iciijp$ti^o ^— ^i/B[j]i=«y 
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7 6l=»y, *-T% 7;u=fyXAjb<fm-T£^i:5fr. -fUtt. (N max - 
N) tfigiffl-f 5fr#¥']S£ft£o T^HJ'JXAI*. ^SX^f^l 62t 
Nmax^Nlctf Ll^#l=»7-r*®"C» #Hy jSLT?N max Ofi6A<Na)fillcifi-^ 
7JU=f yXAI*i|X®rf &0)#it£Ll^o LfrU MEX-t^I 7 6 

ftffiitt* 7<=r~jZ?y 7 6A^Xf^i 5 4 Icp y x 7— v>*< 

#<DiiiyiIL(7)fctolzs+$r£;h,<S>o ^(DiLJSLi 5 4-ei+$f£*i3^-i;>li 

frofclCfEXT, fJOi^ y L T?f+®: $ fife V - v > J: y /Jn £ l^* £ L^(D I* 

i7(D7P-f t-H 801*. El 6 IZjf LfcT' □— ^-V— h 1 5 00Xf'> 

WXf 7 7"1 8 2-CBM&U ^-C-C. ^^>^-»K7)aill^1±^;li]^^tiT. 

Xfy7i 82<D»:xf'^i 84icii^. ^-z-e, 

y$ (BER) IZOINT. #l*^>fXclzMLTM£*i£§>h(7>SNR£ s M^ftffi 
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7,=^v-J^ 8 6ICii*K *ZT*. t* V h x-?;UB [j] *L& 0 *T V zf 

1 8 6t©t*7 h^-^UC7)|+^:ii. &^£ftTl^d:^SNRx-^U#\ 
^1 5 8-C^ffl$ti-SRSNR5 1 -^;U-eiinj:< 8 
Cj]-efc<S<tl^5,££l&LN-t\ E6(D^P— ^-V— h 1 5 0l~HaLT±j£ L^X 
x^^l 5 8lZfc(f-?)t*'V h-x— Z?)l,<DtiW-\^WLX^Z>o 7.=fV?^ 86t 
SNRx-^U^^ffl-T -5 Chicly, tfy hf-^B[j]j7-v>0t^l$M 

- N max ^t+^l$*L^)o ^77^1 8 8li. gl6(D7P— ^-V— h 1 5 0ICML 

X^fy^l 8 8<DSliXf'V ^1 9 0|Zjl<?K f Zt\ N max j!)<Nlz!|Ll^ 
if^^^lJ^^tt-So 9 OT'Nmax^NlcSf Ll^ii^l*, ^Sl*. £ 

1 9 O-CNmax^NlZ^L^ii^li, ^-v>^I+mt- 

«llXf'^1 9 0t, N max ^NIz^L<^L^¥iJ^$n/i:ii^li, SiWi 
. x^^^i 9 ofrib&sx^ry 1 9 2i-&y. ^-z-e. N7b^N maxe fcy/h$ 
l^fri: 5rf>^¥iJ^$*L<i>o ^f»;^1 9 2TN^N max J; y /Jx£ < 

^•v>*;ni. x-r-y^i 8 4-eSNR^-^u^«mt-^f=^»i3^ffl$+i^BER-e 
>*;uc7>^ifgimi*fc£y Kt'J^Uo L^u zoii^i*. T;u=f'jXAii. ft 

lc«korl8ttW«|-C*y. ZtilZcfcoT. HS£*L£BERIiRjfii(7>BER£ig*.3-e 
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mommmmxit, t;u=t <jx<li*. m^om-y-jxizKLx. £y*#fcBER 

i 9 sro^iix^y :?2 o oizmft.^ *zx\ t— v>a>_tBB#, i£mh = no 

/J) * (N max -N) £{£J3LT!S££*l&o LfrU C£>i§^l*. N max -N 
*<IE(D$fc"?fc<5>0>-e. "7 — v><D-tGIIi. X^r y 3? 2 0 0 "CiE<DfitlZ|S^ £ tl& 

7.=rV^Z 0 O^fcli^^r^^l 9 6 OH^-f *LAMz*^T. frlftlliX^ y 7f 2 

0 2iz^y % mjz&nmv&LomzTj^ijx^zmTZitztzitoiz 
&mz*i&Kmi3'5>*rfi izwifeztiZo ^T-vzfz o 2ia^-c, ®mit)i> 

-T^rf&mZtiX. m6\zMLX±&Ltz£ : ?\z. Si y <D«ia*«fT^- & - <t 

LNc^^^iiELoo. T)is3 i jxj±tfm&umvmLmT*>\2.m?z>& : i\z. 
tztbiz&mmz&^x&mzti&v-? h^^Tomft&Tr^box&Zo «*do 

ft «l I c ct o T iH & * £ if o & m fct S fc A l ~ te<& ffl f * - <t # 



(24) 



002-504283 



m-?\s—i±&&mLtztfi£ : ifr\z'D^X7F— i ) 

f»l*. Xf^2 6 2^bXf'^2 6 4i:^y t S*7U-Art©X 
7— 7b*tfn 0><t-^a>Bt*Qtf>S*S§gt (constel lation distance) l-P LTiS'lS^ft 

— lix^-y :?2 6 4-c;!"|^£*l<i> 0 

Xf?»^2 6 4l:iL\TXf 7^2 6 6IZii*K fZT% ©<t^l*. *TVZf 
U£*^SCT?fr#3H<6. 6 eiC^TX^y 3?2 6 8 lZit*K 

Xf'^2 6 8lCiMcL^T^SX J 7 L ^^2 7 0 fCt% ^f-^2 6 8 

£ftfctfy h7P^-i/3>f-^i> JilBiICDtfy h7P^r-va>f-^ 
££;Kfci§£l*. #JdPli. ^f7^2 7 0^bXf '^2 6 21:1^ 
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ftfflir. arLi^tf-y h7D7- va >^—-?;u*aHrr*c 

X'&^oo &ot. *&w<d ®mRtf mmiz. m^ommiz^^xo^-vm^ti 

&^£-i>GjXabZ> 0 
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